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1 out of 6 children [now 1 in 3] are diagnosed with a 
developmental disorder and/or behavioral disorder 

 
1 in 166 children [now 1 in 68] are diagnosed with an 

autism spectrum disorder 

January 2004 



Mercury Exposure 
 

Background Information 



Thimerosal & Vaccines: 
 Thimerosal is an organic mercury compound 

(50% mercury (Hg) be weight) that is 
metabolized to ethyl-Hg and thiosalicylate and 
since the 1930s was used as a preservative in 
some vaccines and pharmaceutical products to 
prevent bacterial and fungal contamination. 
 

 The US Food and Drug Administration in 1999, 
under the recommended childhood 
immunization schedule, determined infants 
might be exposed to cumulative doses of ethyl-
Hg that exceed some federal safety guidelines 
established for exposure to methyl-Hg. 
 

 The US Public Health Service and American 
Academy of Pediatrics on July 7, 1999 
recommended the removal of Thimerosal from 
all vaccines as soon as possible. 



The Dose, Makes the Poison: 
 
 

Late 1980s to Early 2000s: 
 

• Rh-negative mothers were routinely administered Thimerosal 
containing Rho(D)-immune globulins at 28 weeks gestation (10.5 to 
in some instances more than 40 µg mercury per dose). 
 

• Infants may have been exposed a total of 237.5 µg mercury during 
the first 18-24 months of life, if all Thimerosal-containing vaccines 
were administered. 

 
 

Early 2000s – Present: 
 

• All pregnant women to receive flu vaccine anytime during 
pregnancy (25 µg mercury / dose). 
 

• Infants to receive 3 flu vaccines during first 18-24 months of life 
(12.5 µg mercury / dose) = 37.5 µg mercury. 
 

• Children from 3 years-old through 18 years-old are to receive yearly 
flu vaccines (25 µg mercury / dose) = 375 µg mercury. 

___________ 

_______ 



● US Hot Spots Have Mercury Levels in Excess of US Government Regulations 
Source: Commission for Environmental Cooperation, 2008. 



__________________________ 

** Assuming an infant receiving 187.5 μg of mercury from Thimerosal-
containing vaccines during the first 6 months of life from the routine 
childhood vaccination schedule, in combination with environmental 

exposure from mercury in breast milk (164 μg of mercury). 

Thimerosal (Mercury) Doses** Infants Received: 
 

Source: Bigham M, Copes R. “Thiomersal in vaccines: balancing the risk of adverse effects with the 
risk of vaccine-preventable disease,” Drug Saf, 2005;28:89-101. 



An Step-by-Step Overview of 
the Theory of How Mercury 
Causes Autism Spectrum 

Disorder 

















Visualizations of Mercury-
Induced Neuronal Damage 



Source: Leong et al. Retrograde degeneration of neurite membrane 
structural integrity of nerve growth cones following in vitro exposure 

to mercury. NeuroReport 2001;12:733-737  

Snail Neurons Exposed to 100 nM HgCl2 
Neurons Exposed 
to 100 nM HgCl2 

Unexposed Snail 
Neurons 



Source: Geier et al. Mitochondrial dysfunction, impaired oxidative-
reduction activity, degeneration, and death in human neuronal and fetal 

cells induced by low-level exposure to Thimerosal and other metal 
compounds. Toxicol Environ Chem 2009;91:735-749.  

Human Neuroblastoma Cells Exposed 
to 100 nM Thimerosal for 24 Hours 

Unexposed Human Neuroblastoma Cells 



Epidemiological Evidence 
Linking Mercury Exposure with 

Autism Spectrum Disorders 













Vaccine Adverse Event Reporting System (Phase I – Hypothesis Generating) 
 
Population: Infants receiving either Thimerosal-containing DTaP vaccines 
manufactured by Pfizer\Wyeth-Lederle Laboratories (ACEL-IMMUNE™) or 
Thimerosal-free DTaP vaccines manufactured by GlaxoSmithKline 
(INFANRIX™), both of which were administered in the United States from 
1998 through 2000. 
 
Outcomes: ASD adverse event reports with symptoms of autism/autism 
spectrum disorder among US residents.  
 
Exposure: Biologics Surveillance Summaries (BSS) of the CDC, which are 
broken down by vaccine manufacturer, were used to determine the net 
number of doses of vaccine distributed. 



Vaccine Safety Datalink (Phase II – Hypothesis Testing) 
 
Population: A cohort of infants with non-missing date of birth, non-missing 
gender, and were HMO enrolled from birth were examined. 
 
Outcomes: A total of 307 cases (diagnosed with ICD-9 code: 299.00 in 
inpatient or outpatient clinics) enrolled from birth until their initial diagnosis 
(males = 249, females = 58, male/female ratio = 4.3:1) born between 1991 
through 1999 were identified (mean age initial ASD diagnosis = 4.2 ± 1.54 yrs).  
 
A total of 25,632 controls without an ASD diagnosis who would have only a 
minimal chance of receiving such a diagnosis had to be continuously enrolled 
from birth for at least 7.29 years (mean age of initial diagnosis of ASD = 2x 
standard deviation) born between 1991 through 1993 were identified (males = 
13,110, females = 12,522, male/female ratio = 1.05).  
 
Exposure: Hg exposure was assigned as 12.5 µg Hg per dose of pediatric 
hepatitis B vaccine or 0 µg Hg per dose for Haemophilus influenza type b-
hepatitis B vaccine or 0 µg Hg per dose for no hepatitis B vaccine. 















Vaccine Safety Datalink (Hypothesis Testing) 
 
Population: A cohort of infants with non-missing date of birth, non-missing 
gender, and were HMO enrolled from birth were examined. 
 
Outcomes: A total of 534 cases (diagnosed with ICD-9 code: 299.xx in 
inpatient or outpatient clinics) enrolled from birth until their initial diagnosis 
(males = 432, females = 102, male/female ratio = 4.2:1) born between 1991 
through 2000 were identified (mean age initial ASD diagnosis = 4.1 ± 1.56 yrs).  
 
A total of 25,632 controls without an ASD diagnosis who would have only a 
minimal chance of receiving such a diagnosis had to be continuously enrolled 
from birth for at least 7.22 years (mean age of initial diagnosis of ASD = 2x 
standard deviation) born between 1991 through 1993 were identified (males = 
13,110, females = 12,522, male/female ratio = 1.05).  
 
Exposure: Hg exposure was assigned as 25 µg Hg per dose of DTwP-Hib, 
DTaP-Hib, Hib manufactured by Lederle, Praxis Biologics, Wyeth-Ayerest, or 
Aventis Pasteur, Inc; 0 µg Hg per dose of Hib manufactured by Merck & Co 
or GlaxoSmithKline, Haemophilus influenza type b-hepatitis B vaccine, or no 
Hib-containing B vaccine. 







g 



Study Design: A hypothesis testing case-control study was undertaken in 
the Vaccine Adverse Event Reporting System (VAERS) database (updated 
through September 2013) by examining 5,591 adverse event reports 
entered following Thimerosal-preserved Diphtheria-Tetanus-acellular-
Pertussis (DTaP) (TripediaTM, Sanofi) administered from 1997-1999 
(exposed) and following Thimerosal-reduced DTaP (TripediaTM, Sanofi) 
administered from 2004-2006 (unexposed). 



















Vaccine Safety Datalink (Hypothesis Testing) 
 
 
 
Population: A cohort of 49,835 children with non-missing date of birth, non-
missing gender, and were HMO enrolled from birth until 5.81 years-old (mean 
age of initial diagnosis + 2x standard deviation of initial diagnosis) born 
between 1991-1994 was examined. 
 
 
 
Outcomes: They were identified among cohort subjects diagnosed with 
specific delays in development (diagnosed with ICD-9 code: 315.xx in inpatient 
or outpatient clinics). 
 
 
 
Exposure: Hg exposure was assigned as 12.5 µg Hg per dose of pediatric 
hepatitis B vaccine or 0 µg Hg per dose for Haemophilus influenza type b-
hepatitis B vaccine or 0 µg Hg per dose for no hepatitis B vaccine. 







•  “Therefore, to examine the autism as mercury poisoning hypothesis, 
this paper reviews the existing scientific literature within the context 
of established epidemiological criteria and finds that the evidence for 
a causal relationship is compelling.” 
 

•  “Analogous to epidemiological evidence of the smoking–lung cancer 
relationship, a mercury–autism relationship is confirmed.” 
 

•  “Therefore, given the severity, devastating lifelong impact and 
extremely high prevalence of autism, it would be negligent to continue 
to expose pregnant and nursing mothers and infant children to any 
amount of avoidable mercury.” 


	Slide Number 1
	Slide Number 2
	Slide Number 3
	Slide Number 4
	Slide Number 5
	Slide Number 6
	Slide Number 7
	Slide Number 8
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Slide Number 18
	Slide Number 19
	Slide Number 20
	Slide Number 21
	Slide Number 22
	Slide Number 23
	Slide Number 24
	Slide Number 25
	Slide Number 26
	Slide Number 27
	Slide Number 28
	Slide Number 29
	Slide Number 30
	Slide Number 31
	Slide Number 32
	Slide Number 33
	Slide Number 34
	Slide Number 35
	Slide Number 36
	Slide Number 37
	Slide Number 38
	Slide Number 39
	Slide Number 40
	Slide Number 41
	Slide Number 42
	Slide Number 43
	Slide Number 44
	Slide Number 45
	Slide Number 46
	Slide Number 47
	Slide Number 48
	Slide Number 49

